A rhododaurichromanic acid A derivative was synthesized from the naturally occurring daurichromenic acid in enantiomeric pure form. Its absolute configuration was elucidated by applying VCD, ECD and DFT calculations.
Rhododaurichromanic acid A is a potent anti-HIV component of Rhododendron dauricum, isolated from a plant distributed in Hokkaido, Siberia and China [1] . Its synthetic formation from daurichromenic acid (1) using UV-light irradiation is described in several studies [2, 3] . In 2006 Kurdyumov et al. applied an unusual cationic [2+2] cycloaddition reaction and synthesized a racemic mixture of its 15,16-dihydro-16-(2,2,2-trifluoroacetoxy) methyl ester derivative (3) [4] from the racemic mixture of 2 obtained by synthesis. Since it was not possible to obtain optically pure 3, detailed reaction mechanistic studies could not be achieved due to lack of absolute stereochemical information of 3 [4] . Herein, we report a modified synthesis of 3 from the naturally occurring daurichromenic acid (1) isolated from Rhododendron dauricum [1] , along with its stereochemistry, 2S,3S,4S,11R,12S, elucidated by VCD and ECD studies aided by DFT calculations.
Daurichromenic acid (+)-(1) was isolated from the leaves of Rhododendron dauricum [1] . Esterification of 1 using TMS-CH 2 N 2 led to daurichromenic ester ((+)-2) [5] , which was used for the synthesis of rhododaurichromanic acid A derivative 3 [4, 6] .
Although the relative configuration of 3 was elucidated by X-ray crystallography, conformational analysis, VCD and ECD calculations of 3 were performed on the arbitrarily chosen 2S,3S,4S,11R,12S enantiomer in order to determine its absolute configuration. The MMFF conformational search yielded 59 conformers in a 21 kJ/mol energy window, the B3LYP/6-31G(d) in vacuo reoptimization of which resulted in 13 low-energy (≥2%) conformers ( Figure 2 ). These conformers differed in the orientation of the C-12 side-chain. The Boltzmann-averaged VCD spectrum ( Figure 3 ) calculated for these structures at the B3LYP/TZVP level reproduced all the main transitions suggesting a 2S,3S,4S,11R,12S absolute configuration [7] .
ECD calculations for the same conformers at various levels (B3LYP/TZVP, BH&HLYP/TZVP and PBE0/TZVP) gave good agreement with the experimental spectrum verifying the VCD results (Figure 4 and Supplementary Data). Because of the moderate flexibility of 3 another conformational search algorithm and program suite [8] was also utilized for generating initial conformers [9, 10] . Although CONFLEX found some new low-energy conformers, VCD and ECD data obtained in these calculations were in line with the herein presented results (see Supplementary Data). In both ECD and VCD the orientation of the C-12 side chain has minor influence on the calculated spectra.
In conclusion, the elucidated 2S,3S,4S,11R,12S absolute configuration of 3 synthesized from the methyl ester (2) of naturally occurring (+)-(S)-1 is in line with the proposed assumption of Kurdyumov et al., that from the unnatural (R)-daurichromenic ester (2R,3R,4R,11S,12R)-3 can be formed. The present study is another possibility for reducing flexibility of daurichromenic acid [11] . Despite the moderate flexibility of 3, experimental spectra could be reproduced with confidence. NMR and MS data of 3 were identical with those reported in the literature [4] .
Computational section:
Monte Carlo conformational searches were carried out by means of the SPARTAN'10 software at the MMFF level [12] . To test the conformational search results CONFLEX 5 was also applied with MMFF94S force field [13] using its own conformational search algorythm [8] . All conformers in the lowest 21 kJ/mol energy window were saved and reoptimized at higher level. DFT level geometry optimizations, ECD and VCD calculations were performed with the Gaussian 09 package [14] . Geometry reoptimizations were carried out at the B3LYP/6-31G(d) level in vacuo. VCD calculations were performed at the B3LYP/TZVP level. For the ECD calculations various functionals (B3LYP, BH&HLYP, PBE0) and TZVP basis set were applied.
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Natural Product Communications Vol. 11 (2) 2016 195 ECD spectra were generated as the sum of Gaussians [15] with 3000 cm -1 half-height width (corresponding to ca. 22 nm at 270 nm), using dipole-velocity computed rotational strengths, while VCD and IR spectra were calculated with 8 cm -1 half-height width. Computed VCD and IR data were scaled by a factor of 0.98 [16] . Boltzmann distributions were estimated from the ZPVE corrected B3LYP energies of the low-energy conformers. The MOLEKEL software package was used for visualization of the results [17] .
Supplementary data: Isolation of 1; Synthesis, conformers, VCD and ECD spectra of 3.
